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Volume II of this report addresses items (b) and (c), i.e., it summarizes the analytical studies conducted 
by BHTI to quantify the effects of various components on the overall vibratory response of the Bell AH-1G 
helicopter airframe. 
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8HTI began development of the AH-1G (Model 209) In March 1965 as a company-funded development of the 
UH-1B/C Iroquois intended specifically for armed helicopter missions. The original design combined the 
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PREVIOUS AH-1G MODELING AND 
CORRELATION EFFORTS 
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EXAMPLE OF PREVIOUS AH-IG FREQUENCY RESPONSE CORRELATIONS 
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Main rotor mast lateral bending . 25.3 
Third fuselage lateral bending 24.4 25.8 
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NASTRAN FEM(s) FOR CORRELATION WITH TEST - OVERVIEW 
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ESTABLISH BASELINE (CONFIGURATION 8) NASTRAN FEH FOR CORRELATIONS 
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ESTABLISH BASELINE (CONFIGURATION 8) NASTRAN 
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SECONDARY PANEL EFFECTIVE STIFFENING INVESTIGATION (CONFIGURATION 8) 
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INVESTIGATION (CONFIGURATION 8) 


3 


40 


oil 

Z T UJ 

!£ Q £ 

2r rJ ui 
O K y 

5 < H S: 

< P D I 

2 g o ^ 

oc !±| eo u. 

< ? 


2- « 

— z 


r^ 


VO 

no 


CD u. 
< O 


s 2 

I— LU 

fiC h- 

LU < 

> ZS 



fit: lu 
D > 

fd 

O £ 
U £ 

.. z 

Q - 

LU 4/1 
> UJ 

o S 

5 O 
ui U 

fiC LU 

- 00 
4/1 

—I LU 
UI OC 

Id 

g| 

b£ 
^ < 
pc Q 


</l 


o 

u 

ui 

4/1 


H 

4/1 


> 

o 

5 


4/1 

4/1 

< 

5 


z 

< 

CL 

—I 

< 

Ofi 

3 

H 

U 

D 

OC 

h 

4/1 


O 

I 


>• 

fifi 

< 


fit 

CL 


© 


O i- 40 00 r- 


u. 


1/1 00 00 
r- O VI rr\ f- m V 
<o r** co cn 
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ELASTIC LINE vs BUILT-UP TAILBOOM 
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MODAL DAMPING INVESTIGATION (CONFIGURATION 8) 
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NASTRAN DEFORMED SHAPES - CONFIGURATION 1 VS CONFIGURATION 8 
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NASTRAN DEFORMED SHAPES - 
CONFIGURATION 1 vs CONFIGURATION 8 



CONFIGURATION 8: CO = 9.1 Hz CONFIGURATION 8: CO = 26.3 Hz 
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VERTICAL FREQUENCY RESPONSE COMPARISONS (CONFIGURATION 8) 
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VERTICAL FREQUENCY RESPONSE 
OMPARISONS (CONFIGURATION 8) 
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LATERAL FREQUENCY RESPONSE COMPARISONS (CONFIGURATION 8) 
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FORCED RESPONSE MODE SHAPE 
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AIRFRAME COMPONENT EFFECTS - TEST VS ANALYSIS 
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AIRFRAME COMPONENT EFFECTS - TEST vs ANALYSIS 
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SUBCOMPONENT INVESTIGATIONS - CONFIGURATION 8 
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SUBCOMPONENT INVESTIGATIONS - CONFIGURATION 8 
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ENGINE EFFECTS - CONFIGURATION 5 VS 7 
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ENGINE EFFECTS - CONFIGURATION 5 vs 7 

VERTICAL LOAD AT TAIL SKID 
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ENGINE EFFECTS - CONFIGURATION 5 vs 7 

LATERAL LOAD AT TAIL ROTOR 
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SKID GEAR EFFECTS - CONFIGURATION 4 vs 5 

VERTICAL LOAD AT TAIL SKID 
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TAIL ROTOR DRIVE-SHAFT EFFECTS - CONFIGURATION 3 VS 4 
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TAIL ROTOR DRIVE-SHAFT EFFECTS - CONFIG. 3 vs 4 

VERTICAL LOAD AT TAIL SKID 
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SECONDARY STRUCTURE EFFECTS - CONFIGURATION 2 VS 3 
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SECONDARY STRUCTURE EFFECTS - CONFIG. 2 vs 3 

VERTICAL LOAD AT TAIL SKID 
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Direct comparisons of the test frequency response data from each configuration at the gunner and tail skid 
locations are shown in the top portion of the figure. NASTRAN frequency response comparisons at the same 
locations are shown in the bottom portion. 
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TEST DATA- GUNNER LATERAL RESPONSE TEST DATA-TAIL SKID LATERAL RESPONSE 
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COMPONENT TEST CORRELATIONS 
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COMPONENT TEST CORRELATIONS 
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PYLON COMPONENT TEST SETUP 
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PYLON STATIC TEST CORRELATION - ROTATION AT TRANSMISSION CG 
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CALCULATION OF PYLON MOUNT STIFFNESS FOR FORCED RESPONSE CORRELATION 
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B-63 to B-67 F/A excitation, 1000 lb thrust, dampers installed, shake test force = 200 lb, no 





F/A EXCITATION AT THE M/R HUB 
THRUST - 1000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE - 200 LB 
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FREQUENCY (HZ) SHAKE TEST FREQUENCY (HZ) 

NASTRAN 

MID MAST (STA 22) F/A RESPONSE TRANSMISSION UPPER BEARING F/A RESPONSE 



F/A EXCITATION AT THE M/R HUB 
THRUST = 1000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE - 200 LB 
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MID TRANSMISSION F/A RESPONSE TRANSMISSION SUMP F/A RESPONSE 




F/A EXCITATION AT THE M/R HUB 
THRUST = 1000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE - 200 LB 
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NASTRAN 

LEFT FORWARD MOUNT VERTICAL RESPONSE RIGHT FORWARD MOUNT VERTICAL RESPONSE 




F/A EXCITATION AT THE M/R HUB 
THRUST = 1000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE - 200 LB 
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NASTRAN 

LEFT AFT MOUNT VERTICAL RESPONSE RIGHT AFT MOUNT VERTICAL RESPONSE 




F/A EXCITATION AT THE M/R HUB 
THRUST = 1000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE - 200 LB 
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TRANSMISSION C.G. F/A RESPONSE 








F/A EXCITATION AT THE M/R HUB 
THRUST = 7000 LB . DAMPERS INSTALLED 
SHAKE TEST FORCE = 200 LB 
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F/A EXCITATION AT THE M/R HUB 
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